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MILITARY SPECIFICATION

READOUTS, SEGMENTED,
GENBRAL SPECIFICATION FOR

This specification is approved for use by all Depart-
nentz  and Agencies aE tha Department of  Defense.
1. SCOPE

1,1 Scope. This specification covers the general requirements for segmented read-
outs, backlighted with diffysed lenses.

1.2 Classification. Roadouts shall be of the following stylcs ond types as spoeified
(sce 3.1 and 6.2).

1.2.1 Stylos.

Style Light source
1 Incandescent lamps
11 Light emitting diodes

1.2.2 Types. The type is identified by a one-lottor syubol R followed by = two-dlgit
aumber to indicate the dash number of tha specification sheet (for oxample, RO1 identifies
segmented rendouts covered by MIL-R-28803/1).

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on the date of invitation for bids

or request for proposal, form a part of the spocification to the extent specified
herein.

SPECIFICATIONS
R"ENERAYL
ZZ-R-765 - Nubbor Silicenc - Low ond High Temporaturs.
MILITARY
MYL-M-14 - ualdi‘na Pluwtics and Noldad Dimstie Pazes, Thexmanntting.
MIL-A-2625 - Mcdic Coatinge, for Aluminum and Aluminum Alleys.
MIL-3-28780 - sSwitches, Preparation for Delivery of.
MTL=R=2R&0N%/1 - Raadonts, Sagmented, (RFI Shielded, Moisturae Scaled, liigh
Impact Shotk) Style II, Type ROl.
MIL=C=45662 - Calibration System Requirements.
STANDARDS
PEDERAL

FED=-S'TD=406 ~ DPlastics, Method of Testing,
MILITARY

MIL-STD-105
MIL~STD~108

Sampling Procodures and Tables for Inspection by Attributes. -

Definitions of and Basic Requirements for linclosures for
Blocoric ond KRIOGTronic BYUIpHMONT,

- MIL-STD-202 « Test Methods for Elactronic snd Rlectrxical Componant Parts.
MIL, £TD 138LC Mazhiing of Oleetrical and Cloctxzonic Maxtay
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MIL-P-28803

(Copies of specifications, stendards, dvawings, and publicatlons requirud by suppliera
n ?onnectiun whili apucllle procurcment Lunesione cheuld bo obTained fram rha nracuTing
activity or as direcred by the cuntrmcling offiger,)

2.2 Other ublicarions. Thy following documont foxms 3 part of this specificarion
to the extont speciiied herein, Unless otherwise indicatod, the issue in offect on date
of invitation for bids or request foxr proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 = Screw-Thrcad Standards fox Pederal Services.

(Applicntion €ow aeples chanld ha sddvassed to the suparintendent of Documents
Covornmant Printing Offico. Washingten. D.C. 20402.) : e

3.  REQUIREMENTS

3.1 %eciﬁcatim cheets. The individual part requiremsnts shall be as specified
nerein T BCCULJance With tThe spplicsble specificstion ahoote.  In tha avent of any
conflict between Tcquirements of This spocificutive aud the apacifiention theets, the |
lattcr shall govern (sce 6.2).

- 3,1,1 Ruadouts covored by spocifivwution sheots and didontifisd by militsyy part
NWDErs. QOOULS oh i vwnplotoly define Yy o milieaTy ¥

pemifiratinn sheat (sce
T2 5ho11 ha awlarad in accordance with 6,2.1. :

2.1.2 Readoutt ecovered b ification sheots but not identified by military part
pumbers. For readouts not coverdad by a mii tuzy past n—..r‘““ar'r'_%‘m oty Eht Eypo (508 1_.2'L‘P‘ﬁ".z) she1)
To specified in the complementazy dotuments, such n3 service drawings or ordaring data
sheets (see 6,2,2). Guch readouts shall be procured from sources 1 sted on the qualified
products 1ist for the applicable type. -

3.2 alitication., Readouts identified by military paxt number or Type designation
ﬁurnisheg under this specification and covered by specifgcation sheets shall be products
which are qualified for listing on the applicsble qualified products 1ist at the time
ser for opening of bids (see 4.5 and 6.2). The variations allowed from the specifice-

tion sheot, included in 6.2.2 are as £follows and must be within the physical, functional,
and SNVIYOAMCNTAL PATAMBTELS UL o spunllilcwilesn chosss

(a) Character
(b) Terminations
(c) Character's colors

5.5 Material, Thu material} for cach part ghall be as spant fied haroin. However,
when a definite material is not specified, a material shall be used which will ensble
the Teadouts to mect the performance requirements of this specification. Acceptance oY
approval of fny constituent matorial shall not be construed sz a guaTanty of the accept-
ance of tha finished product.

5.3.] Metals, All metal perts, other than current-carrying parts, shall be of
corroslon~resistant material or ghall be suitably protected to xesist corrosion,

3.3.1,1 Dissimilar motals snd compatible couples. When dissimilar metals are used
in intimate contact with each other, protection against electrolysis and corrosion shall
de provided. The use of dissimilar metals in contact, which tend toward active eloctyo-
lytic coxrosion (particularly brass, copper, or gtesl used in contact with alusinum
or alupinm elloy) is not acceptable. However, metal plating or metal spraying of
dissimilar base metals to provide similar ox suitable sbutting surfaces is permitted,
The use of dissimilar metals separated by o suitable insulating materlal is also per-
mitted, Dissimilar metals and compatible couples ara defined in 6,4.
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MIL~R-28803

3,3.2 Plastic, Unless otherwlse specified, thermosctting plastics shall be flame
retardant materigl in accordance with MIL-M-14; however, cellulose filled materials
shall not be used. When used, thermoplastics shall be self-extinguishing whon tested
in accordance with method 2021 or method 2022 of FED-STD~406, as applicsble to the
thinnest section. When used in lenses, materiml shall be as specified (sce 3.1 and 6.2),

3.5,2,1 Fiber sheathing, Plasticized polyvinyl chleride shall not be used as &
sheathing material for cx'ptnE cal fibers.

3,5.3 Silicona rubber. All silicone yubbar parts shall be in accordance with
2Z-R-765.

3.3.4 Pinish. Unless otherwise specified (see 3.1), all external] aluminum parts
£hall be gnodized in accordance with MIL-A-8625. The exterior surfaces, designed to be
exposed at the front of the pansl after nssembly, shall have a black lusterloss finish.

3,4 Design and construcCion. The readouts shall be of the design, construction,
temperature range, and physical dimensions spacified (sec 3.1).

%.4,1 Mounting haxdware, Each rendout shall be provided with mounting hardware as
specificd (zee 5.1 and 6.2), Por direct Govornment orders, the hardware shall be
assenbled in proper order. -

3,4.2 Housing, The housing shall be capable of indepandent or combination mounting
ag specifiad (see 3.1).

3.4.3 Screw threads, Screw threads on external threaded parts or paTts subjected to
replacenent or vemoval, shall be in =ccordance with Hendbook H28.

"3.4.4 Terminatien. Termination shall be as specified (sce 3.1).

3.4.4,1 Plug-in units. The plug-in units shall be positive keyed to achieve proper
alinemont of legend in rolation to fixed mssembly when removed (sco 3.1).

8.4.5 Weipght, Tha weight shall be as specified (sce 3.1 and 6.2),

3.4.6 Light source, Tha light source shall be a3 specified (sec 3.1 and 6,2},

%,4,6.1 Light source circuityy. The light source clycuits shall be isolated
electrically from the readout mssombly case snd its mounting means.

8.4.6.2 Light youwen vapTasswans. 1Aphe ronran raplacamant shitll B xs snacilled

(see 3,1 and 6.2).

3.4.6.3 Light source coptacts. Light source contacts shall be of suitable material
or plated to Tesist slectrolytic corroslen of the contact or the light source bass.

3.4.7 Lens. Thé lcns shall be free €rom defects which will prevent it from meeting
luninous distribution and color requirements. Unless otharwise specifisd, there shall
be no highlight refloctive surfoces on the displays.

3,4,8 Color filters. Material for lamp color f£ilters (used to convert clear incan=-
descent lamps to colored lighting) shall be silicona rubber, unless othcrwise gpecifiod
(sea 3.1),

3,4.9 Fanel seals. Material for ponel seals shall be silicone rubber.

3.5 Performance. The readouts shall be capable of momting the tests specified in
4.7, and the specification sheets, as applicable, lamp fallure ghall not be considered
a unit failure when the lamp failure is noted immediately and a mew lamp is installed
snd functions, then the tcst shall be continued, as required. Howaver, a light source
failure for a nonreplacesbls item (see 5.1), shall de considered @ upit fallurc.
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3.5.1 erating characteristics, When yeadouts are tested as specified in 4.7.2,
the operntgng chotacteristics shall be as specifiad (seo 3.1 and 6.2),

3,5,1,1 Character distortion. When readouts are tested as specificd in 4.7.2.1, the
displayed charactor(s) shall eppeor clear and legible.

8.5.2 Thexmal shock. When readouts are testad as specifiaed in 4.7.3, thare thull be

no mechanical of eélectrical damage, or loosoning of rastenidyg devives. There shal) be
no discoloration or deformation of the Icns.

%.5.3 Vibration. When readouts are tested as spacificd in 4.7.4, there shall be no
chipping or cracking of materials, or loosening, bending, warping or distoxtion of parts.

3,5.4 Shocgk,

3.5.4.1 Method I, When readouts are tested as specified in 4,7,5.1, thers shall be
no broken, loose, deformed or displaced parts at the conclusion of the test.

%,5.4,2 Mcthod 11 (when specified). When readouts are tested as spccifled in
4.7.5.2, there shall be no displaced parts and the readout shall be electrically und
mechanically operable at the conclusion of the test.

3.5.5 Molsture resistance. When readouts are tested as specified in 4.7.6, therc
shall be no evidence of excessive corrosion, breaking, cracking, or other defacts detri-
mentzl to the intended function of the rsadout. When rcadouts axe tasted in the wot
condition, the insulation resistancc shall not be lcss than 10 megohms. At the end of
the drying period, the insulation resistance shall not be less than 1,000 megohms,
Excossive corrosion is defined as that which interferes with the electrica) or mcchunical
performance and has penetrated the plating and has attacked the base material.

4.5.6 Dislectric withstanding veltaga, When readouts ave tested as specified in
4.7.7, thare shall be no flashover, EFELN , DYEEKQOWR OT CUrLTiL Liuw ln caueas uf

100 microamperes,
3,5.7 Seal (when applicable).
5,5.7.1 Dripproof (45°). When readouts are tested ms specified in 4.7.8.1, there

shall be no leakage of water through the panel seal as determined by visual examination.
Pollowing the test, readouts shall meet tha requirements of 3,5.6,

3,5.8 Terminal strength. When readouts are tested as specified in 4,7.9, there shall
be no movement or loosening of parts, or other mechanical damage.

3,5.9 Soldersbility (applicable to solderable terminals), When readouts are tested
as specified in 4,7.10, the dipped surface of the terminals shall be at least 95 percint
covered with a new, smooth solder coating. The romaining § percont of the temminal
s in11 <l Ty amall pinholon ow woush epots. Thoss ¢hall mnt hn econcentratad
in one drea, Bare bise metal and areas whare the suldsr dip falled to cover the oraigimked
copting ave dndicetione of paonr enldarahitity.

3:5:10 Rosistunce tu wvldering hamt Rl can %.1 and 6.2). When Tradouls
orc tested a8 epacifiad in 4.7.11, thera rhall be no evidence of eléctrical or mochani-
cal damage.

3.5.11 BSalt gpray (corgosion). When readouts aye tested as specified in 4.7.12,
there shall'be no evidcnce of excessive corrosion that interferes with the electrical or
mechanical performance, penetrates the plating, and attacks the base material, There
shall be no warping, cracking or other damage to the readouts,

3.5.12 Chromaticity. When readouts are testcd as specified in 4.7.13, the require-
ments shall be as spec:t fied ip table I.
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TABLE 1. Illuminated chromaticity limits, Yy

—

Color . e 210 Ll(gm,?f )
Red 695 285
.703 sL 2/
31 «8at
660 sx,_i/_
Green 260 4570
300 ,630
150 660
«200 +720
Yullow 562 »415
.570 St 2/
596 «382
605 8L 2/
White «400 .420
«460 420
.400 +380
460 380
Amber 596 . 380
607 st 2/
625 +351
636 sL 2/

1/ 1he enwnmaticitias of tha color chavacter expressed as X and Y
coordinates on the CIE chromaticity diagram shali be Within uruus

bounded by the coordinates listed for gach color, using a source
illuminate of Kelvin value as stated,

2/ SL ~ Specctrum Locus (whero intersected by other coordinate paix).

S5.3,13 Ovusloads Ihen roesdoute axe +ackad aa cpreified in 4.7.14, thers shall bo no
evidence bf @jectrical or mechanivul damags.

$.5.04 Li1fe (sluctyical), Upon completion of tests spredfied in 4.7.15, Teadouts
shall meet The lérﬁnance an% dot~to-dot ratio requirements of 3,5.15 and 3.5.16,
respectively.

%.5,16 Luminance. When readouts gro tested as specified in 4,7,16, the measured
‘photometric brightness in the visible spectium shall be 10-foot lamberts minimum at
ratad voltage (see 3.1).

5.5.16 Dot-to-dot ratio. When testoed as specificd in 4.7.17, the dot-to-dot rotio
shall be as specified (sce 3.1).

%,5,17 Contrast ratio. When tosted as spcelfied in 4.7.18, the contrast ratio shall
bc as specified (see 3.0.

3.€ 18 Fiald of vigy. Whon readouts are tested as specified in 4.7,19, the visi-
bility of thc diSplay ehuli nox be restrlcUsd hy the pariphary of the ondlogura ToT the

display.

3.5.10 Mocchanical endurance (applicable to lug-in units gnly). When reodouts are
tested as specitied I 17‘26_5(\"’ > erle! Shall U 10 Dieakage of purty wr dugralation of
porformance, The removabla plug-in unit shall remain capable of removal by normal
external pressure.
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3.6 Marking. Rcadouts shall be merked in accordance with MIL~STD-1285 with the
following information:

(a) Military part number or type with manufacturer's part number as applicable.
(b) Roadout manufacturer's name, trademark or code symbol, and date code.
(c) When 3.6(2) is not spplicable, the manufacturer!s part nunber, the govern-

ment drawing number, or prime contractor's number shall be marked on the
unit package.

3,6.1 Terminul identification (cos 3.3 und 6.2). Teiminals shell bo moxked o
indicate the Contact arsmngoment oé tho —asdout.  When specified (see 3.1 and 6.2),
terwinal maxkings shall be sugmented by a circult schematiec. Therc shall be no over-
marking of the terminal identification,

3.7 Worknanshig. Readouts shall be processed in such a mamner as to be uniform in
quality and snall be free from cracked or displaced parts, <harp edgus, DUrTs, and
other defects which will affect 1ife, gerviceability or appearance.

4, QUALITY ASSURANCE PROVISIONS

4.1 mmmun?sﬁm. Unlest otherwise specified in the comtract oz
purchase orde?, the supplier 1% responsible £for tho pertormance or all laspuiilun

requirements as speccified herein, Except as otherwise specified in the contract o¥
order, the supplier may use higz own orf any other facilities suitsble for the performance
of tha inspection Tequirements specified herein, unless disapproved by the Government,
The Government reserves the right to pexform any of the inspections set forth in the
specification whare such inspections are deemed necessayy to agsure supplies and
services conform to prescribed requirements.

4.1.1 Test equipment and ins] cction facilities. Test and measuring equipment and
inspection faci 1%:155 of Sufficient accuracy, quality and quantity to permit performance
of the Toquired inspection shall be established and maintained by the supplier. The
establishment and maintenance of 2 calibration system to control the accuracy of the
measuring and test equipment shall be in sccordance with MIL-C~45662.

4.2 Classification of inspcetions, The inspections specified herein are classified
as follows?

(a) Materials inspaction (see 4,3).
(b) Qualification inspection (sce 4.5).
(c) Quulity conformance inspection (see 4,6).

4.3 Materiuls inspection, Materizls inspection shall consist of certification
supported by verifylng data that the matexials used in fabricating the rcadouts, are
in accordance with the applicable roforenced speci€ications or requirements prior to
such fabrication.

4.4 Inspection conditions. Unless otherwlse specified herein, all inspections shall
be performed in accordance with the test conditions specified in the "GENERAL, REQUIRE-
MENTS" of MIL-STD-202.

4.5 Qualification inspection, Qualification inspection shall be performed at a
laboratory Acceptable to the Govermment (sce 6,3), on sampla units produced with equip-
ment and procedures normally used in production.

4.5.1 Sample size. The specified number of veadouts for which qualification is
sought zhall be submitted for qualification inspection, The sample submitted shall
consist of rcadouts as specified in the applicable specification sheet, and in the
quantity specified (see 3.1).

4.5.2 Inspection routine, Sample units of readouts shall be subjected to tha
qualification inspection specified in table IT in the order shown, All sample units
shall be subjected to tha inspection of group I. The sample units shall then be divided
2s specified in table I1 and subjected to the inspection for their particular group.

3
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TABLE II, gt_mlification and group B inspection.

. . Requi remcnt Method
Examination or test paragraph paragraph
Group 1
(all sampls units)
visual and mechanieal examjpation 1/ = =" " "~ 77 3.1, 3.3, 3.4, 4,7.1
" 3,6 and 3,7
operating characteristicse = = = > === "~ - - 3,5.1 4,7.2
Chacgcter distortion = = == === ==°°7 --- 3.5.1,1 4,7.2.1
Group 11
(4 sample units)
Tharmn.lshock—------v----—---—-—- 3.5.2 4.7.3
Vibration—----—------------—--- 3.5.3 4.7.4
Shnck—--v--—-'---‘----—--—--—- 3.5.4 4,7,5
Moisture resistance= = = = = ==%=" - .- = %,5.5 4,7.6
DielectTic withstanding voltage- = - = =~ -—-— - 3.5.6 4,7.7
Operating charactaristics» mn = = = = ===~ ==~ 3.5.1 4.,7.2
Character distortion = = === = ===~ "=~ - - 3,5.1.1 4.7.2:1
Scal (when applicoble) = = = ==« == "7 --- - 3.5.7 4.7.B
G%g 111
{2 oomple wm ts)
‘jerminal atatngth T e B mow s om v M omom = = 3.5.% 4.7.9
;‘1"12'5;--&"-&3;1‘-7‘ (‘-ﬂ.\b’n :?pl:"-“-.-eh'ln(‘j"; - - :f‘; Rl 5.5.9 4.'?.10
Salt spray (corrosaon) - gat (Whep wumelfassii o oo 3.3 4.7-11
ﬂmug v
S T ST ccachaals:
chiromath ey A== T — o3 _ _ _ _ _ Aotz rean
m-:rioad--——--—-------__....____ S.5.13 A% 1a
Life (electrical)- = = ===~~~ -~ "~ " - — - 3,.8.14 4.7.18
TAaImlrtalsve— = — e e e m e W oEm o = om = = = e = xlq_-‘s 4.7‘16
Dot-to—-dot ﬂtiﬁ v mm = e === -e- ew == BeDslts 4.7.47
Gontrast ratio - om e mom = m om M= = =T - - - 3-5.17 4-7. 8
Fieldafview------'-----~--v---—-- 3,5.18 4.7.19
Character distortion = = = = = ====7=7% - -—— 3.5.1.1 4.7.2.1
2 rm’f%g_:r'.'-':'\ [
Mochunlcnl endu TG Mgy deaadedad - —- A_h. LB L Aes-a0
4 2 gample wnits ealy for dimensioms.
A2 une or murs feiluzes Fhall BO runsN fur iufusal o grunt quoatifica:
Tiun appuvvals

$ae2at Labwirh oF -lu-l.xbln-o-taq_

4.5.4.1 Sinple aubmigsion, Qualitivutlien shull Toe vaztrLATAA Lo Lhe bswe aubmitted.

4.5.4.2 Lrouwp subjyission, The exzens vt qualificnalun alsll ke in accordanca with
the appilcallc speeifiaatinn ehert 5@t 3.1}
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4.5.5 Rctention of usiifisagion. ™ retein qualification, the supplier shall
forward a report arz,'{rﬂur"'—-_- S iTarveie = Aho aualifying activitv. o quaTiEyiag
activity shall establish the initial reporting date. Tho report shall ¢onsist oIz

() A summazry of the rcsults of the tests periorymed fur luapuction of produrt
for dclivery, Evoup A ipdicating as & minimm the number of lots that
have passed and the murber that have failed. The results of tests of

of x11 veworkcd lots shall he jdentified and accounted £0x.

) e result- of testcs porformed for qualification verifacarion Angpeetlon,

2T0UD B, including the number and mwde of Fadluras. IL the TesST reulte
indicate nonconiormance wici speuification waquizem~nrs, and corrective

hcvien weunprable tn tha gualifying activity has not been taken, action
may be taken to remove ihic faildng produss £ram thm qIl1rivd products

1ist.

Pailure to submit ths report within 30 days after the end of each 3g-month period miy
result in loss of qualification for the product. In addition to the periodlc submission
of 3ngpecetian data, the supplier shall immedistoly notify tha qualifying pctivity at

any time that the inspection data indicatcs noncunpliance of the product fo meet the
roquiroments of this spcci€ication.

4,6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall
cunsist of group A inspeation. Except as specified in 4.6.2.1.4, delivery of products
which have passad tha group A inspection shull not be delayed pending the wosults oF
the group B inspection.

4.6.1.1 Insgection Jot. An inspection lot shall consist of all readouts of the
same specification sheet of the same cnclosure desipm, tamperature charactsristic,
vibration grade, shock t¥ps, and design and construction, produced under essontially
the same conditions, and offered for inspection at one time. Similar readouts conform-
ing to thesc yequirements but having differcnt circuitry may be corbined to form 8 1lot.

4.6,1.2 Group A inspection. Group A inspection shall consist of the examinations
and tests specified in table TIT in the order shown.

4,6.1.2,1 Szmpling plan. Statistical sampling and inspection shall be in accordance
with MIL=-STD-105 for general inspection level 11. The acceptable gquality jevel (AQL)
£hall be as specified in table I1I. Major and minor defcets shall be as defined in
MIL-STD-105.

4.6.1.2.2 Rejected lots. 1f gn inspection lot is rejacted, the supplier way Tework
it to corrsct tha defscts, or Scroen ont the defective units, and resybmit for reinspec-
tion. Rosubmitted lots <hall be inspected using tightened inspection. Such lots shall
be separato from new lots, and shall be clearly jdentified gs reinspected lots.

TABLE 1II, Group A ingpection.

. . Requiremant Msthod AOL (perccnt defective)
Examinarion or test paragraph paragraph Major Minox
visual and mechapical axamination= = | 3,1, 3.3, 3.4, 4,7.1 1.0 1/ 4,0
3.6 and 3.7
erating characteristict- - = = - = 3.5.1 4,7.2 1.0 -
aracter gistoxtion - = = - - - - - 3.8.1.1 4.7.2.1 1.0 -

Yy At the option of the supplier, in-process jnspection may be uscd to meet the
materials (see 3.3), and design and construction (sec 3.4), requirements providcd

Wiy mant tha acceptable auality level and all of the suppliar's in-procoss control
data on tha tasts are made available O TNC GuvuLumoul on weiuusLb.

Source: https://assist.dla.mil -- D
: dla. -- Downloaded: 2016-11- :
Check the source to verify that this is the current vers?ogst;re()fg.rgfse



MIL-R-28803

4,642 allPicatlon verifirntion ection, Qualification yerification inspection
shall conslst ot group D. Except whore the Frsults of these inspections show noncompli-
anra with The applicablo Tequirements (see 4.6.2.1.3), delivery of products which have
pavacd group A = all nat pa delaysd pending tho ~oenlte nf these yualirication verilficn-
tion inspections.

4.6,2.1 Group B Lnspscriimns Qreup T Ziapestian “nall Le complotod &n arcardance
with table IT within 3 Years 2fter initial qualification and within each J-ycax periva
thereaftexr. A monufacturer's normal quality control tests, production control tests,
pradierion LeSLS. envirvimenated #ante, snd en forth. may be used to fFulfill a1l our part
of group B inspaction however, aly Of gruup D inapossion eha11 Nt GUNNLETEY iu epmsd.
fied,

4.6,2.,1,1 Failures, If on¢ OF murs sumplo unito Eail *a pass EroOUd B inspectien,
the sample shull Le considored to havn Failed.

4,5.2,1.27 wﬁeﬂﬁ Sngﬂ_e_igf,\_i_tj.. gawple units subjected to groud B inspection
shall not be delivercd on 8 contract or order; huwsver, they chall be furwarded to tha
qualifying activity.

4.6.2.1.3 Noncomplimnce. If a sample fails to pass group B inspection, the supplier
chall £ake gusrcctive Action on the materials or processes, or both, as warranted, and
on all ynits of produet which can be corswcted and which were manifactured under
ceeontinlly the same conditions, with essentially the same mtcrials, procaessas, eLE.,
and which arm comsidorcd subleout ko the samc fwilure. Aacoptance of the product shall
be disconrinued until corrective sction, accoptabia fo tHe “GoveFriméni, nas booh Taken..
ter the corrective acvlum lius Loen salton, pivep N inapootion zhall he repeated on
additional sample units (uld laspaction; ew the inepectinn which the original Sampie
falled, sl the option of the tiovernment)., Group A inepection muy be reinstitutes; now-
cwne, £insl seceptance shall be withheld until the group B reinspaction has shown that
the corrective actlon was succeSsful, Jn UNO eveaL uf Loilwvr~ wBrav weinenaction.
information concerning the failure and eorrective action taken shall be furnished to tho

cognizant inspection activity and the qualifying activity.

4.6,3 Inspection of preparation for 32}“"“5;'?' Sample packapes ond packs and The
inspection of the preservuua'n-pa_‘a?u_r'g g, preking, nnd marking for shipment and storage
chall ha in accordance with MIL-8-28786,

4.7 Methods of examination and test.

Methods of examans =

4.7.1 Visual and mochanicul exsmination. Rcadouts shall be examined to verify that
the #otovinln, d654rm. €ons H fyaicnl

4 tTociion, Dhynicnl dimensions, marking. and workwsnship are
An actsn e wheh Ahe ~pplirohle vrnamiTemchts (sew 3.1, Te3; B4, 3.4, And x.7). Imiy
twu ul the semple units shall bhe inspceted for cumpliance ©

o Pny.‘.-_-u.\ MTun.aiwadcs

G4 uumztln;H._uact“ueiec (enp 3.5.1). Readours shall be measured for oper-
ating characterlstics in mccordince with the wpplleable rcquirements (Sar 3.1 and 0.2).

; Aubes,t Cumiactos gisctorsiwn (S=r 1.6.1 ‘tha lightcd characrer(s) shall be
vigzually axaminad for uniformity of character brightness, legibility, dna clumerusss ur
display, The lighted character(s) shall be visually oxumlucd while being vicwed at a

distance of 18 inches in a plane normsl Lo the lens faca o Jdetnymine distortion (sec
3' 1)-

4.7.3 Thermal shock (ser 1.5.2). Rondouts shall he tested in accordance with
wutlod 107 oF MIL-ETD-207- The Following details shall apply:

(=) Taxr condition letter - A.
®) Measuremcnis ucore pnd oftey =ycling - Not aprppiicable.

¢-) WHunwinations aftar test = feadouts shall be examinod for mechanical and
eleclricel Jamage end InAennINg O Laslonin

K duvhume snd AL rantnration
or damage to lcnses.
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4.7.4 Vibration (sce 3,5.3). feadouts shiall be tosted in arcoxdance wlth
MIL-5TD-202, Tne folloWing otails and exceptions shall apply!

{8) 'iest GUagt Llveas
(1) For vibration grade 1 ~ Method 201 (10=55 Hz)»
(z) For vibration grade @ - Muthod 204, rart condition A (10-500 Hz).
(3) For vibration grade 3 - Method 204, test condition B (10-2000 Hz}.

(V) Teste and measiirements prior to vipratlou = Not applicable. :

(c) Mounting - Readouts shall be rigidly mounted by iy nowmal mountlng means
on & rigid metal panel. The mounting Fixture shall be free from reso-
mancas ovor the tast frequency range. Regdiuey dmt are Jecimed. tn mate
with comnevivrs shsll ba tegtad nsing the complete connoaatox mcemhly.

(d) Uuring the test, thn vasdout <hall be monitored €or circuit discontinuities
ty wmeac<iirine the electrical contipuity of the eircults ALl Touduul xag-
ments shall be illuminated at xgrcd vultages A oiwouit & canntinnity
shall be defined as a voltage discontinuity of 20 milliseconds or greater.

(e) Test and measurements after vibration - Readouts shall bc examined for
evidence of broken, doformed, displaced or loose parts.

4.7.€ Shock [gen R.5.4). . Readuyts shall bo tasted ns spacikied in 4.7.%.1, mothad I,
and in oddition, whean Rpec. fied (508 3.i), rEavyurs anoil wlaoc be dentad as spacifted In
4.7.5.2. method II, The followlug Jdetails and exceprious shall appliyl

4,7.5:1 Methed I, Readout= shall be tested in accordance with method 213 of
MIL-8T0-202. The Following details shall apply:

(2) Mowmting means = Rcadouts shall be mounted on = rigid mctal pancl hy their
norwal mounting means.

(b) ‘tett condition letted - A.

(c) Measurement grter Lust — Reudouts= shol1 ha weamined for ovidencs nf Liuken.
deformed or displaced parts.

4.7.5.2 Mcthod II. Readouts shall be tested in sulvsdance with mathnd 707 of
MIL-STD-202, The following detuils shadl upplys

(a) Wounting meane — Rendouts shill bc muuitesd en tho siundard mounting fixture
detailed by figure 207-4A in MIL-STD-?02, mcthod 2U7.

®) Measurement after test - Roadout shall be slectrically operablo.
5,7.56 MoixLu e3sistance (sws [ G.li)e Rousduuis shall ba tesred in accordanco with
pathed 106 of MIL-STD~20Z. e ToTiowing details and cxccptions shattl apply:

(a) Mounting - By normal pounting means on & corrosion~rcsistant metal pancl
extending beyond the readout devics, positioned 15 degrees from the
yertical and uninsulated.

(L) Polerigation = Muring steps 1 to 6 inelusive, a polarizing voltage of
100 volts direct current (dc) shall be applicd petwewn atl tcrminala
ticd togethor and the metal pancl. Steps 73 and 7b are not applicable.

{c) Load voltags = Not applicable.

(d) Finmal measurcment = Insulation resistance, Within 5 minutes aftar
conclusion of the test and while the readouts a7ve still wet, insulation
resistance shall bo moasured in aecordance with methed 302 of MIL-STD-202,
test condition lettor B. Points of measursuents ahal) be betwean cach
terminal and Liousinge

A_7.7 Dinlectric _ai_g%ri;apdin% voltage (sce 3.5.6). Readouts shall be tested in
accordance With metho oK M =Z0%Z; ot stwozp! voriz prevnura. The fallowing
details and exceptions shall apply:

(] Tece vnituge = 1.000 volts yont-ncan-square (T0s).

() nuration of application = 1 minute IoT qualifivetive end proup R frais 3
5 seconds for other tests.

(e) Points of application - Between all terminals and housing.

10
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4,7.8 Seal (when applicable) (see 3.1 and_6.2).

4.7.8.1 Dripproof (46°), With the readout mounted by its normal mounting meams, the
readout shall be subjected to the dripproof test of MIL-STD-108 with a 5 gallon quantity
of water flowing ovex the specimen for 5 minutes duration, Tho water shall ba dirccted
within 12 inches above the test specimen, Following the test, the dielectric withstand-
ing voltage shall be mcasured as specified in 4,7.7.

4.7.9 Terminal stremgth (see 3.5.8). Readouts shall be mounted by their normal
mounting means, No terminal shall be tosted in more than one direction. Terminals
shall be tested in eccordance with method 211 of MIL-8TD-202. The following details and
exceptions shall apply:

(a) Test condition letter - As specificd (see 3. 1),

(v) Applied farce - As specified (see 3.1).

(c) Following the test, rcadouts £hall be examined for movement or loosening
of parts, visible pexmanent set, or evidence of mochanical damsge.

4,7.10 Soldarsbllity Es" 3.5.9) (applicable te soldersble temminals), Solder type
texrminations shall bo tested in accordance With method 208 of MIL-51D-202. Thc follow-
ing details and exceptions shall apply:

(a) Muwber of terminations to be tested - Two terminals per unit.
(b) Examination of termination - Terminals shall ba exemined for soldar coating,
pinholes or rough spots, or whether concantrated in onc area,

4.7.11 Rosistance to soldeving heat (when_specified, see 3.5.10 (see 3.1 and 6.2)).
Readouts shall be tested in mceordance Wi method 210 of MIL~STD-202. The following
detail shall apply:

(2) Test condition letter - B.

4.7.12 Salt spray (corrosion) (see 3.5.11). Readouts shall be tested in accordance
with method 101 u% MIL-STD-202 ultﬁ associated mownting and texminal hardware assembled.
The following detsils and exceptions shall apply:

(a) Test condition letter - B.
() Measurcments after exposure - Resdouts shall be examined for evidenca of
excessive corrosion, warping, eracking, or other damage,

4,7.15 Chromaticity (2¢e 3.5.12). The chromaticity shall be determlined by spectro-
graphic means as specified (sea 3,1 and 6.2) as follows:

(a) Method I. Spectrophotometer - £1at slab: Chromaticity shall ba deter-
mined using a spectrophotomster, flat sleb matevial of the same density
and thickness of the shaped filter, and necessary calibration filters.

(b) Method II. Spectroradiometric - Chromaticity thall be detcrmined using
a spactroradiometor, a complete illuminated readout assembly, calibrated
lamps of speecified color temperature, and nccessary calibration filters.

(c) Method II1: Visual comparator - Chromaticity shall be determinud by a
color comparstor, mecessary high and low 1limit plastic or plass filters
of known chromaticity, and calibrated I3ight sources of specific colox
temperatura,

4.7.14 Ovcrload (see 3.5,13). With all segments illuminated, readouts shall be

subjectad to 140 percent of rated voltage at the pouWer supply for 10 milliseconds mini-
sut, Readouts shall then be examined for evidence of damape.

1

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T09:17Z
Check the source to verify that this is the current version before use.



M11-R-28803

4,7.15 Life !electricau (sec 3,5.14), Rcadouts shall be subjected to 300 hours of
continuous operations with the 1ight source of the hipghest wattage energlzed at its
maximum voltage. The following test procedures shall apply:

(a) Twelve readout units shall be mounted en 2 vertical aluminum panel,
motrixed in three horizontal rows of four readouts per rowW.
(b) Tests shall be conducted at the maximum operating temperature specified,
(c) At tbe completion of the test, tha readouts shall be tested in accordance
with the luminance and dot-to-dot ratlo tests of 4,7.16 end 4.7.17,
respectively.

4,7.16 luminance (see 3,5.15). A1l luminsnce measurcments shall be taken in
completely dar surroundings and all segments ehall be illuminated. All roadings shall
be point readings and averaged. Luminance readings shall be taken by a calibrated
photoelectric photometer. With the photometer element Fully illuminated, at least two
r:adings shall be taken at equidistant points along each illuminated segment of the
character.

4.7.17 Dot-to-dot ratio (sea 3.5.16). Using the luminance valuas recordsd during
the luminance test (sem 4.7.16), the dot~to-dot ratio (D) shall be determined by using
the highest recoxded point reading and the lowost recorded point reading and calculations

D= highest recorded ggint reading
Jowest rccorded point reading

4,7.18 Contrast ratio (see 3,5.17). Readouts shall be tested in accordanco with
4,7.18.1 and 4.7.18,2. All luminance readings shall be taken with an incidental
31lumination of 100,000 lux (9,260 foot candles). All readings shall be point readings

taken by a calibrated photoelectrie photomcter. The photometer sonsor element shall be
fully illuminated during readings of 41iuminated segmcnts.

4.7.18.1 Contxast ratio with all sepments {1luminated. At least two readings shall
be taken at equidistant points on each Enuminntca segmont. The readings shall be
averaged. At least two readings shall then be tsken at eguidistant points in the back-
ground immediately next to each i11luminated segment. The background resdings shall
also be averaged. The contrast ratio shall be determined by measuring Bl (average
brightness of background) gnd B2 (average brightness of scgment) and calcwl ating:

B2 -~ Bl

C = =esa

4.7.18.2 Contrust retio with alternate se ants illumipated. The odd nubered
segments shall be fully I1luminated =nd the even numbcred Segments shall be nonillu-
minated. At lesst two readings shall be tuken &t equidistant points on each segment.
The luminance roadings of {1juminated segments shall be averaged, and the readings of
the nonilluminated segments shall be averaged. The contrast ratio shall be detemmined
by measuring B2 (brightness of illuminated sepnent) and B3 (brightness of nenillu-
minated segment) and ealculating:

c2 =

4.7.19 Ficld of view (see 3.5,18). he roadouts shall ba moumted in a horizontal
position with the charactex(s Tighted. Tha lens face shall be vicwed from a distance
of 3 foct, unless otherwise specified (smc 3.1), all angles up to 45° to a line perpecn=
dicular to the viewing suxface.

4.7.20 Mechanical endurance (see 3.5.19. applicable to plug-in units only).
Readouts shall be subjected to 150 Tnsextions anﬁ Yemovals, egthcr manually or auto-

matically.

B2 - B3
B3
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5. PREPARATION FOR DELIVERY

5.1 Preparation fox delivery. Preparation for delivory shall be in accordance with
MIL-5-28786.

6, NOTES ’

6,1 Intended use. The readouts covered by this specification are intended for use
as panel dizpiays, .

6.2 Ordering data.
6,2.1 Readouts covered by specification shegts and identifiod by military part
numbors, ‘The procuremént document shouid specify the followinp:
(a) Title, mumber and date of this spegification.

(b) Title, number and date of the applicable spacification sheet and the
part number.

6.2.2 Readout types covered by specification shoets and identified by type
dasignations. Pracurement acuments should specify the following:

(s) Title number and date of this specification,

(b) Title, muwbex and date of applicable specification sheet.

(c) Type of qualified readout.

(d) Manufacturcr's part number of wnodified readout.

(e) Details of the variations from the specification sheet (see mote 1).
(f) 1f mounting hardwaze is not to be assemhlad (5es 3.4.1).

(g) lamp, if vequired (sce %.4.6).

NOTE: A copy of the drawing furnishod under (e) including the description of
the variations from the specification sheet, should be sent to the
preparing zetivity as listed in the individual specification sheet.
Prepg:gtgnn and submission of dats should be in accordance with step II,
MIL-STD=749. .

6.3 %ﬁﬁcation. With respeet to products raquiring qualification, owsrds will be
made only for products which are at the time set for opening of bids, dqualified for
inclusion in the applicable Qualified Products List whother ox not such products have
actually been so listed by that dete. The attention of the suppliers is cslled to this
roquirement, and manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Goverrment tosted for qualification in order that they
may be eligible to be aworded contracts oxr orders for the preducts covered by this
specification, The activity responsible for the qualified products list is tha Naval
Elestronica Systems Command; however, infoxmation pertaining to gualification of
products may be obtained £rom the Defense Electronics Supply Center (DESC-E), 1507 )
\lﬁmihgton Pike, Dsyton, Ohio 45444, egent for gdmini'stration of the qualified products
ist,

6.4 Intermezallic contact. The finishing of metallic arcas to be placed in intimate
contact By assembly presents 8 spcecial problem, since intermetallic contact of dissim-
ilar motals results in eloctrolytic couples which promote corresion through galvanic
action. To provide the requirod corrosion protection, intermetallic couples are
vestricted to those permitted by table IV, Tpble IV shows metols and alloys (or plates)
by groups which have common electromotive forces (EMF) within 0.05 volt when couplad
with a saturated calomel el¢ctrode in sea-water at room ambiont temperatures, All
mombers of a grouwp are considered as completely compatible, one with the other. Compat-
ible couples botween proups have been specifiod in table IV basod on a potential differ-
ence of 0.25 volt maximum, To simplify any arithmetic invelved, tablas IV shows, in
addition to EMF against 2 calomel electrode a derived anodic indox with group 1 (gold,
and so forth) as 0 and grovp 18 (magnesium, and S0 forth) s 175. Subtraction of a
lower group anodi¢ index gives tha EMF difference in hundredths of a volt.
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Yy
TADBLE 1Ve vQmupaliide wwuplca (soo 6.4 )
- Anodic
G Metallurglcal category ﬁ,’;‘,‘l’) index Compatible couples
(0,01 v)
) Gold, solid ind plaled; gold-platinum al- | +0. 15 0
loys; wrought platinum (moRt eathiodic)
Rhodlum plated on silver-plaled copper +0, 0% 10
silver, solld ur plated; high gliver alloys 1] 15
Mickel, solid or plated; monel metal, high| -0, 13 30
nickel-topper alloys
b Coppar, solid or plated; low brasses or -0, 20 35
bronzes; silver solder; German silver;
high copger-nicksl alloys; -nickel-chro=
mium alloys; austenitic corrosion-resist~
ant eleela
6 | Commercial yellow brasses and bronzes | -0.25 40
% | High brasses and bronzes; naval brasaj =0,30 45
Muntz metal
8 | 18 percent chromium typo corrosion- «0.86 50
reaistant steels
¢ | Chromlum, plated; tin, plated; 12 percent -~0,45 o
chromlum type corrosson-resistant steels
10 | Tin-plate; terneplate; tin-lead solder -0,50 63
11 | Lead, solid or plated; high lead alloya -0,65 10
12 | Aluminum, wrought alloys of the duralumin| - 0,60 %
type
13 Iron, wrought, gray, or malieable; plaln «0.70 85
cavbon and low alloy steels, armeo lron
14 | Aluminum, wrought alloya other than -0.75 90
duralumin lype; aluminum, case alloys
of the silicon type
15 | Aluminum, cast alloys other than eijicon |~ 0.60 96 k L
type; cadmium, plated and chromated o
16 | Hot-dip-zine plate; galvanized stes! ~1.05 | 120  ¥o)
17 | Zine, wrought; zinc-base die~oasling -1,10 | 128 z
alloys; sipe, plaled
18 | Magneslvm and magneslum-bage zlloys, | = 1,60 | 178
cast of wrought (most anodic) L

1/ Compatible conplas - potential difference af 0.25 volt maximum betwaen groups.
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6.4,1 GCroups. Table IV sets up 18 primaxy Eroups. It may be noted that neithex
the metallurgical similarity or dissimilaxity of wetals is the parameter for selection
of compatible couples, All mesbers within o group, Tegardless of metallurplical simi-
larity, are considered inherently nonsusceptible to galvanic action when coupled with
any membey within the groupj for example, fuch dissimilar metals as platinum and pold.
similarly, such basically dissimilar alloys as pustenitic stuinless steel, silver-
solder, and low brass (all mebers of group 5) are inherently nonsusceptible when
coupled togethexr.

6.4.2 Compatibility graphs. Pormissible couple series are shown in table IV by the
graphs at the Tight. Members of proups connocted by lines will form permissibla
couples, An O indicates the most eathodic member of oach series, an ® an anodic
member, and the arrow indlcates the anodic direction.

6.4.3 GEelection of co%gat:‘.ble cotples, Proper selection of metals in the dosign of
equipment will result in feWer intermetallic contact problems., For exumple, for
gheltercd exposure, ncither eilver nor tin requires protectivo finishcs. However,
since silver has un anodie indox of 15 snd tin 65, the BMF generatced as 8 couple is
0.50 volt which is not sllowable by tsble IV. In this case, other matals or plates will
be raquired, It should be noted that, in intermetsllic couples, the member with the
higher gnodic index is anodie to the member with the lower anodic index and will be
susceptibla to corrosion in the presence of an electrolytic medium. If the surface area
of the cathodic part is significantly greater than that of the anodic part, the corro-
give attack on the contact area of the nnodic part may be greatly intensified, Materisl
salection for intermetallie contact parts, therefore, should establish the smaller part
as the cathodic member of the couple, whencver practicable.

6.4.4 Plating. When base metals intended for intermetallic contact form couples
not allowed by table 1V, they axs to be plated with those metals which will reduce the
potcntlial difference to that allowed by table 1IV.

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC
Air Porce - 11 Agent:
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Roview sctivitiaes:
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DSA - ES
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